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CLAIMS 

What is claimed is: 

1 . A welding apparatus for a submerged arc welding process comprising: 

a welding gun having means for feeding a tubular electrode into the welding gun; and 
the tubular electrode formulated for use in the submerged arc welding process 
and having a sheath encapsulating a core with a composition selected from the group of non- 
metallic compounds consisting of A1 2 0 3? Na 2 0 3 , MgC0 35 MgAl, CaF 2 , CaC0 3 , CaF 2 , MgO 
and combinations thereof, wherein the total percentage of one or more non-metallic 
compounds in the core composition ranges from about 1% Wt to about 30% Wt 

2. The welding apparatus as in Claim 1, wherein the total percentage of one or more non- 
metallic compounds ranges between 5%Wt and 15% Wt. 

3. The welding apparatus of Claim 1, wherein the non-metallic compounds are 
A1 2 0 3 and Na 2 0 3 with the total percentage of 14% Wt. 

4. The welding apparatus of Claim } , wherein the means for feeding the tubular 
electrode into the welding gun comprise a wire drive and a wire reel. 

5. A submerged arc welding process comprising: 

providing a submerged arc welding apparatus with means for feeding an tubular 
electrode into the welding apparatus; 

depositing a flux onto a work piece; 
submerging the tubular electrode into the flux; 

forming an arc between the tubular electrode and the work piece by coupling the 
submerged arc welding apparatus to a power source; 

Page 8 of Specification 



14 November 2003 
Docket: 22176.25 

feeding the tubular electrode into the welding apparatus, the tubular electrode 
having a sheath encapsulating a core with a composition selected from the group of non- 
metallic compounds consisting of A1 2 0 3 , Na 2 0 3? MgC0 3 , MgAl, CaF 2 , CaC0 3 , CaF 2 , MgO 
and combinations thereof, wherein the total percentage of one or more non-metallic 
compounds in the core composition ranges from about 1% Wt to about 30% Wt; and 

forming a weld on the work piece by melting the work piece, the flux and the tip of 
the tubular electrode using the heat generated by the arc. 

6. The method of Claim 5, further comprising moving the welding apparatus along the 
work piece. 

7. The method of Claim 5, wherein the work piece is a carbon steel. 

8. The method of Claim 5, wherein the total percentage of one or more non-metallic 
compounds ranges between 5%Wt and 15% Wt. 

9. The method of Claim 5, wherein the non-metallic compounds are A1 2 0 3 and Na 2 0 3 
with the total percentage of 14% Wt. 

10. A tubular weld wire comprising: 

a steel sheath encapsulating a core; 

the core formulated for submerged arc welding and comprising one or more non- 
metallic compounds selected from the group of non-metallic compounds consisting of A1 2 0 3 , 
Na 2 Q 3 , MgC0 3 , MgAl, CaF 2 , CaC0 3 , CaF 2 , MgO and combinations thereof, wherein the total 
percentage of one or more non-metallic compounds in the core composition ranges from 
about 1% Wt to about 30% Wt. 
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1 1 . The tubular weld wire of Claim 1 0, wherein the core composition further comprises 
compacted Fe, FeMg ? and FeSi. 

12. The tubular weld wire of Claim 10, wherein the total percentage of one or more non- 
metallic compounds ranges between 5%Wt and 15% Wt. 

13. The tubular weld wire of Claim 10, wherein the non-metallic compounds are A1 2 0 3 and 
Na 2 0 3 with the total percentage of 14% Wt. 

14. A welding apparatus for a submerged arc welding process comprising: 

a welding gun having means for feeding a tubular electrode into the welding gun; and 
the tubular electrode formulated for welding low carbon steels with a percentage of C being up 
to 0.15% in the submerged arc welding process and having a sheath encapsulating a core with 
a composition selected from the group of non-metallic compounds consisting of AI2O3, Na 2 C>3, 
MgCOj, MgAl, CaF 2? CaC0 3 , CaF 2 , MgO and combinations thereof, wherein the total 
percentage of one or more non-metallic compounds in the core composition ranges from about 
1% Wttoabout30%Wt. 

15. The welding apparatus of Claim 14, wherein the tubular electrode is also formulated 
for welding low alloy steels with a percentage of C being up to 0.15% in the submerged arc 
welding process. 

16. The welding apparatus of Claim 14, wherein the total percentage of one or more non- 
metallic compounds ranges between 5%Wt and 15% Wt. 

1 7. The welding apparatus of Claim 1 5, wherein the total percentage of one or more non- 
metallic compounds ranges between 5%Wt and 15% Wt. 
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1 8. A submerged arc welding process comprising: 

providing a submerged arc welding apparatus with means for feeding an tubular 
electrode into the welding apparatus; 

depositing a flux onto a work piece of low carbon steel or low alloy steel with a 
percentage of C being up to 0. 1 5%; 

submerging the tubular electrode into the flux; 

forming an arc between the tubular electrode and the work piece by coupling the 
submerged arc welding apparatus to a power source; 

feeding the tubular electrode into the welding apparatus, the tubular electrode 
having a sheath encapsulating a core with a composition selected from the group of non- 
metallic compounds consisting of A1 2 0 3 , Na 2 0 3 , MgC0 3 , MgAl, CaF 2 , CaC0 3 , CaF 2 , MgO 
and combinations thereof, wherein the total percentage of one or more non-metallic 
compounds in the core composition ranges from about 1% Wt to about 30% Wt; and 

forming a weld on the work piece by melting the work piece, the flux and the tip of 
the tubular electrode using the heat generated by the arc. 

19. The method of Claim 18, wherein the total percentage of one or more non-metallic 
compounds ranges between 5%Wt and 15% Wt. 

20. The method of Claim 1 8, wherein the non-metallic compounds are A1 2 0 3 and Na 2 0 3 
with the total percentage of 14% Wt. 
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